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The invention relates to reaction products of 2-propyLhep- 
tanol with l-h*lQ-2J±*poxyptap3ne& and l-hydtoxy-2,3- 
(glyddol), to methods for their production* 
and lo their use as cosurfactants, cleaning surfactants or 
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REACTION PRODUCTS OF 2-PBOPYLHEPTANOL 
WITH 1-HALOGEN 2,3 EPOXYPROPAKES AND 
lHYDROXY-2^-EPOXYPROPANE 

[0001] The present invention relates 16 reaction products 
of 2-propylheptanol with l-haJo2,3-epoxypropane-B and 
l-hydtoxy-23-cpox>propanc (glycidoQ, to methods for 
their production and to their use as cosurfactants, cleaning 
surraCLants or thickeners. 

[0002] Surfactants arc so-called amphiphflic molecules 
which have a hydrophobic moiety and a hydrophilic moiety 
in their molcculax scencniro. As a resuli of this property, 
svirtactants are able to form intetraeiAl films and so-called 
nriceDes. These are aggregates of surfactants which form in 
aqueous solutions and can assume various forms (spheres, 
rods, disks). Micelles form above a certain concentration, 
the so-called critical micelle formation concentration 
(CMC). In addition, amphiphflic molecules have the prop- 
erty of forming interracial films between hydrophobic and 
hydrophilic phases and thus, for example, having an emul- 
sifying or foaming action. 

[0003] Oosurfacunts likewise have amphophilic proper- 
ties, although these are insutEdent for being able to farm 
micelles and ictcrfacial films on their own. However, they 
are intercalated between the surfactants and bring about an 
increase in ibe packing density of the amphiphiLes (surfac- 
tants and cosurfactauts) in the structures formed thereby, 
such as micelles or interfaces. As a result, not only ore the 
critical micelle formation concentration and Ihe surface 
tension reduced, but also the mtecfacrial tension between the 
aqueous surfactant solution and nonpolar substances such 
as, for example, oils, meaning that the absorption capacity of 
the surfactant system for these substances increases to the 
point of the formation of micro emulsions. This results in a 
high sohibilizing and emujaifying power, a higher cleaning 
capacity, and an increased stability of the emulsions and 
roams. H cosurfactants arc used, micelles can be framed at 
a significantly lower surfactant concentration. 

fOOtM] Further effects which axe brought about as a result 
of the use of the cosurfociants and the resulting enhanced 
aggregation tendency of the amptriphilcs are known- This is, 
firstly, the aggregation transf ormarion of spherical to axdso- 
mctric mioalLar associates. This structural change in the 
rnieellcs has effects on the rheology of the solutions con- 
taining the micelles, m particular in dilute solutions. At the 
same time, in the phase diagram, there is a shift of liquid 
crystalline structures present to lower concentrations, as a 
result of which a preferred formation of gel phases with 
higher packing density » observed Consequently, even at 
concentrations of ^gmfieantly <1Q% by weight, lamellar 
micelle structures arise which are otherwise observed only at 
significantly higher concentrations. A further interesting 
phenomenon is the formation, in addition to the known 
liquid crystalline gel phases, of novel superstructures which 
have interesting application properties. Of particular interest 
here are vesicular phases and also so-called L, phases which 
have a sponge -Ulce eonstnietmn and have rnicroepmj&ion- 
l&e properties. They can be used in dilute concentration 
ranges to adjust the viscosity. Such associating thickeners 
have the properly of becoming thin-liquid under high shear 
stress and building up the viscosity again at rest. In use, ibis 
means good suspendabfBry coupled with simultaneous pour- 



ability and, during production, a greater stability of the 
formulation than in the case of the more customary poly- 
meric thickeners, 

[6005] The prior art describes a number of compounds or 
classes of compounds which arc suitable as cosurfactants. 

[0006] Q-Cjc- alcohols exhibit advantageous properties, 
but are often not used due to their characteristic odor. 

[0007] Alcohols with low degrees of ethoxylation, such us, 
for example, lauryl alcohol cthoxylates with low degrees of 
ethoxylkuon, ^ethylene glycol monohexyl ether or propy- 
lene glycol butyl ether, can lead to unproved emulsifying 
power or foam stability in some surfactant systems, but have 
too bw a polarity of the head group for surfactant formu- 
lations with a high anionic surfactant content. 

[0D08] Fatty acid ethanoUmines are used, for example, for 
adjusting the viscosity in shampoos. However, they arc 
suspected of forming nitroSAmines. 

[0009] G- J. Smith describes in Seifcn, (Men, Petie, 
Wachse, 105 (1979, pages 319 ft* and 345 ft) the use of 
alkylamine oxides as cosurfactant in various application. 
These too ate suspected of containing nitrcsamines. 
Through a lengthy, complex production technology; that can 
be largely avoided. 

[0010] Analogously to the amine oxides, other zwiltcri- 
onic surfactants, such as, for example, sulfobeiaines or 
carboxylammooibbeta ines, can also be used as casurfaciant. 
With these products, the formation of gel phases has proven 
to be very poor. Instead, however, they have the application 
advantage that the skin irritancy of corresponding surfactant 
mixtures is reduced. 

[0011] WO 98/00418 discloses alkylene caibonates which 
are substituted by alkyl groups and their use as cosurfac- 
tants. 

[0012] WO 97/04659 relates m cleaning compositions 
which comprise an suslephotropic negatively charged com- 
plex which is consrructed from at least one anionic surfac- 
tant and an alkylene carbonate complexed therewith. In 
addition, the cleaning compositions can optionally comprise 
a cosurfactant, a water-insoluble hydrocarbon, a perfume, a 
Lewis base or a neutral polymer. The alkylene carbonate has 
a C«-Qu -alkYi radical. 

[0013] For the applications known to date, the ratio of 
eosurfactants to surfactants used varies from about 1;20 to 
1 ;2, depending on the application. In some cases, such as, far 
example, alky Limine oxides, the cosuxfactant can also be 
more highly concentrated. Furthermore* the starting mate- 
rials used for the production of the cosurfactants are often 
expensive. 

[0014] It is an object of the present invention to provide 
compounds which ore suitable as cosurfactants, charting 
surfactants or thickeners which do not have said disadvan- 
tages, in particular denxmsrrate very good cost efficiency 
and effectiveness, and are environmentally compatible and 
free from risks for humans. In particular, the object of the 
present invention is to allow cost-favorable access to alky- 
Iglycidol carbonates, where these alkylglyridol carbonates 
exhibit a particularly good performance as cosurfactanL 

[0015] We have fofind that this object is achieved by 
compounds of the formula. I 
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[0016] in which 

[0017] A is an OH group and 

[0018] B is on OH group (compound la) of a. halogen 
atom, preferably & CI atom (compound lb), or 

[0019] A and B together represent a radical of the 
formula 




[0020] (compound Id), i.e. arc part of the same cyclic 
carbonate ring, or together represent a radical of the 




[0021] (compound Id), i.e. are part of the same 
epoxide ring, 

[0022] and 

[0023] C 5 H W fa an unbrancfaed or branched CjHu- 
alkyl radical or a mixture of unbranched and 
branched CsH^-alkyl radicals, 

[0024] where 

[0025] is a bond to a further carbon atom. 




[0026] The compounds of the formula I include various 
classes of compound which are formed during the produc- 
tion of alkylgfycidoL carbonates of iho formula Ic, ix- 
ctvmpounds of the formula I, in which A and B together 
represent a radical of the formula 




[0027] Le. axe part of the same cyclic carbonate ling. The 
aOcylglybdol carbonates of the formula I are suitable in an 
excellent manner for use as co&nrfactanrs in the customary 
detergent and cleaning formulations known to the person 
skOled in the art 

[0028] The further compounds accenting to the invention 
also have advantageous properties. For example-, com- 
pounds of the famuli la in which A and B axe each an OH 
group ore suitable in an excellent manner as cleaning 
surfactants in customary detergent and cleaning formula- 
tions known to the person skilkd in the art. They detach e.g. 
oil. soilings very rapidly and thoroughly. 

[0029] Toe compounds la, lb, Xe and Id a c c ordin g to the 
invention ace shown below: 




[0030] The radical C^H^ in the compounds of the formula 
1 can be an unbranched or branched CjH^-alkyl radical ox 
a mixture of different unbranched or branched CjHu-alkyl 
radicals. Preferably, the radical C^H^ is a mixture of 
unbranched and branched C^H^-aBcyl radicals which com- 
prises 70 lo 99% by weight of an unbranched n-C^Hn-alkyl 
radical and 1 to 30% by weight of a branched C^H^-alkyl 
radical, particularly preferably C^C^CB^CB^ ancVor 
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CHaCmCKyCHaCKa. Particularly preferably, the radical 
CjHji is & mixlure of unbooked and branched C^H^-allcyl 
nidicils which comprises about 90% by weight of an 
unbranehed n-C s H ia -alkyl radical and about 10% by weight 
of C^CHCCH^CHj and/or CH^CH(CH^<^ X CE 2 . 

[0031] The compounds according to the invention can be 
obtained by reacting a hydrophobic component with 1-halo- 
23^poiypror>ane, preferably epicblorohydrin, or 1-hy- 
droxy^;3<pc*yr>ropane — and optionally further reactions 
subsequent thereto. 

[0032] The hydrophobic component used in Ibe produc- 
tion of the compounds according to the invention is 2-pro- 
pyihepianoL This is a particularly inexpensive alcohol, 
particular preference is given to using a mixture of 2-pro- 
pyihept&ftol with isomeric alcohols. This mixture generally 
comprises 70 to 99% by weight of 2-propylhcptanol ond 1 
to 30% by weight of further branched isomeric alcohols, 
preferably 4-melhyl-2-propylhexanol and/or 5-melhyU2- 
propylhexanoL Very particular preference is given to using 
a mixture produced industrially which comprises about 90% 
by weight of 2-propyiheptanol and about 1Q% by weight of 
4^memyl-2-propylhexanol and/or 5-methyl-2-propylhex- 
anol. 

[0033] Preference is given to a compound of ibe fbanula 
1c, in which A and B together represent a radical of the 
formula 




[0034] i.e. are part of me same cyclic carbonate ring. This 
compound is an alley lglyddol carbonate which* as men- 
tioned above, is suitable in an excellent manner as cosur- 
feciant. 

[0035] In a further preferred ernbom'meal, the compound 
of the general formula la according to the invention is a 
(xropoand in which both A and B arc an OH group. This 
compound is a diol wmch, aa mentioned above, is suitable 
in an excellent manner as cleaning surfactant 

[0036] The diol of the formula la according to ibe inven- 
tion can in ram be reacted with t-h4lc-2^poxypropane, 
preferably ep ic rJorohyorin, or l-rrydroxy-2^-cpcxypro- 
pane. Particular preferen ce is given here to the use of 
l^ydroxy^^-epoxypropane. The present mverrtion there- 
fore further provides a reaction product (Ilia) which can be 
produced by reacting one mol equivalent of the diol accord- 
ing to the invention with 0 to 10, preferably 0 to 4, 
particularly preferably 0 to 1*5, mol equivalents of 1-balo- 
23-epc^ypropane, preferably epit^rohydrin, or l-hy~ 
r3n>xy-23-epoxypropano- This reaction product iben con- 
tains molecules winch, on average, contain a total of 
preferably 1 to 11, particularly preferably 1 to 5, very 
particularly preferably 1 to 2.5, structural units of the 
following fior mula A: 



A 




[0037] and optionally of the following formula B: 

B 




[0038] Shown here by way of example are Ibe formulae of 
possible reaction products of one molecule of the diol with 
one molecule of epichlnrohydrin (Ha) and one molecule of 
the diol with one molecule of l-hydrOXy-2^-epoxypropane 
(lib). Ja the latter case, the secondary OH function of the 
diol (la) can also react with the epoxide, resulting in a 
stiuctme other lean lib. 

[0039] In a further preferred embodiment, the compound 
of the formula lb according to the ixrvention is a compound 
in which A is an OH function and B is a CI atom. This 
compound is a chlorohydrin, which can be used as a starting 
material for the synthesis of other compounds according to 
the invention, 

[0040] The chlorohydrin lb according lo the invention can 
m turn be reacted with l-hato-2^poxypropane, preferably 
epichlorobydrin, or l-hydmxy^>epoxypropane. Particular 
preference here is given to the u$e of epichlorohydiin. The 
present invention therefore further provides a reaction prod- 
uct UXb which can be produced by reacting one mol equiva- 
lent of the chlorohydrin lb according to the invention wflh 
0 to 10, preferably 0 to 4, particularly preferably 0 fco IS, 
mol eouivalerrts of l-hulo-2,3^rx>xypropanc, preferably 
epichlororrydrin, or l-hydroa^^3-epc«ypropane. This 
reaction product comprises in total preferably 1 to 11, 
particularly preferably 1 to 5, very particularly preforably 1 
to 2-5, structural units of the following formula B: 

B 
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[0041] and optionally of the following formula A: 




[0042] The reaction products Ills and Hlb occortling to the 
invention arise not only in a direct reaction of the diol la 
according to the invention Or of the ehlcrohydtin lb with 
l-h^o-2p-cpoxypropan£ ; preferably epichlorohydrin or 

1 - hydro xy -23 -epoxypropanc, but can aJso be formed as 
byproduct in the production of the diol la according to the 
invention, the chlorohydiin lb according to the invention, 
the alkylglycidol carbonate Jc according to the invention or 
the epoxide Id according to the invention starting from 

2- propylhcptanol, which is reacted with l-hyorc*Y-2>3-ep- 
oxypropane or l-hajo-a^-epoxypropane, preferably 
epichlorohydrin. 

[004$] The various compounds of the formula I represent 
different precursors in the production of the alkylgjycidol 
carbonate according to rhe invention. As well as the com- 
pounds of the formula I according to the invention, the 
present invention relates to methods for producing the 
individual precursors, and also to methods for producing the 
aJkylglycidol carbonate of the formula Id according to the 
invention. 

[0044] The first step in the production of the alfcylglyddol 
carbonate of the formula Id according to the invention is the 
production of a compound of the formula lb in which A is 
an OH group and B is a halogen atom, preferably a Q atom. 

[0045] Thus, the present invention further provide? a 
method for producing compounds of the formula lb 




[0044] in which A is an OH group and B is a halogen atom, 
preferably a CI atom, 

[0047] *ad 

[0048] CfHj, is an unbranched or branched C s H ir 
alkyl radical or a mixture of unbranched and 
branched CsHn-alkyl radicals, 

[0049] by reacting 2-propylheptanol with 1 -halo -23- 
epoxypropane, preferably cpichlofohydrin, prefer- 
ably in the presence of an acid, particularly prefer- 
ably in the presence of catalytic amounts of a Lewis 
acid. 

[0050] Preferred radicals C^H^ have already been men- 
tioned abovc- 



[0051] Suitable Lewis acids are, for ewopK AlCl^ BF d 
x EtA BF 3 , BF 3 x H»P0 4 . SbCU x 2 H-O and hydrotalcite, 
as are double metal cyanide catalysts. Preference is given to 
using BF 3 x ELjO, BF 3 and SbCU x 2 H a O. Particular 
preference is given to using BF 3 x Et^O. 

[D0S2] In general, 2^>ropylheptanol and l-halp-13-ep- 
oxypropane, preferably epfcbloiohydrin, are used in a molar 
ratio of from 1:0.5 to 1:10, particularly preferably 1:0.75 to 
1:5, very particularly preferably about 1:1. 

[0953] The Lewis acid used as catalyst is generally used in 
an amount of from 0.05 to 5% by weight, preferably COS to 
2% by weight* particularly preferably 0.1 to 1% by weight, 
based on the mass of the total adxrure. 

[0054] The reaction con be carried out in an organic 
solvent, e.g. hex an e, toluene, diethyl ether, tert-buiyl methyl 
ether, THF or dibuiyl ether. Preference is given to using no 
solvent 

[0055] Tht reaction temperature is generally -20* C. to 
150° C, preferably -5 g C to 120* C, particularly preferably 
20* C, to 90* C. The reaction pressure is generally 1 to 10 
bar, preferably 1 to 6 bar, particularly preferably atmo- 
spheric pressure. 

[0036] The reaction can be carried out by methods known 
to the person skilled in the art In a preferred embodiment, 
2-pEopylbeptanol is initially introduced together with the 
Lewis add and heated to the reaction temperature. 1-Halo- 
2p3-epoxypropaiL6 is added gradually. Then, the mixture can 
be after-stiired to complete the reacdon- 

[0057] Isolation and ptnitlcation of the product, e.g. by 
distillation, is possible. The product can, however, also be 
used in a subsequent stage in the production of the alkylg- 
rycklol carbonate according to me invention without puri- 
fic&tion- 

[0058] The reaction can be carried out in devices known to 
the person skilled in the art. 

[0059] The second step in the production of the alkylgly- 
cidol carbonate according to the invention is the production 
of a compound of the formula Id in which A and B together 
represent a radical of the formula 




[0060] Le. axa part of rhe same epoxide ring. 

[0061] Thus, the present invention further provides a 
method Ear producing a compound of rhe formula Id 
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[0062] in which A and B together represent a radical of the 
formula. 




[O0G3] i.e. arc part of the same epoxide ring, by reading 
* compound of the formula I in which A is an OH group and 
B is a halogen atom with a base. 

[0064] Preferred radicals CgRu. have been men- 

tioned above. 

[0065] Suitable bases are e.g. trieraylamine, dimethylcy- 
dob^amine, Na^CO^, KaOH, KOH, Na^PO,,, Na^HFC)*, 
sodium mcthylat, potatsinm tert-butoxidc. Preference is 
given to odethylaminc, dmcmylcydohcxylamanc, NaOH 
and KOH. Particular preference is given to using NaOH as 
aqueous solution. 

[0066] The base is generally used in an amount of from 03 
to 10 equivalents, preferably 0.8 to 2 equivalents, particu- 
larly pjeferably 1X3 to 1.5 equivalents, based on the coin- 
pound of the formula. Ib in which A is an OH grxmp and B 
is a halogen atom, preferably a Q atom. 

[0067] The reaction is generally carried out in a two -phase 
system in which the base is soluble in the aqueous phase, or 
in a single phase, frefccei** is given to using a two-phase 
mixture in which the base is present in dissolved form in 
water and chlorohydrin and/or epoxide form the organdie 
phase. According to a particularly preferred variant, the 
reaction product is separated off from the aqueous phase by 
phase separation. 

[0068] The reaction temperature is generally 20° C, to 
ISO* C, preferably 4CT C. to 120 s Cparticulady preferably 
50° C. to 110" C. The reaction pressure is generally 1 to 10 
bar, preferably 1 to 6 bar, particularly preferably atmo- 
spheric pressure. 

[0069] The reaction can be carried out by methods known 
in the person skilled in the art. In a preferred embodiment, 
the compound of the formula Ib in which Ais an OH group 
and B is a halogen atom, preferably a Q atom, is initially 
introduced, and the base, preferably KaOH in water, is added 
gradually, the mixture slowly being heated to ihe reaction 
temperature. The reverse addition of the chlorohydrm to an 
aqueous sohition of NaOH in water is likewise possible and 
preferred within the scope of this invention* After the 
reaction is complete, phase separation is carried out The 
organic phase then comprises the desired product. Purifica- 
tion of the product is possible. The product can, however, 
als o be used in a subsequent stage in the production of the 
alkylglycidol carbonate according to the invention without 
purification. 

[0070] The reaction can be carried out in apparatuses 
known to the person skilled in the art. 

[0071] The third step in the production of the allrylglycidol 
carbonate according to the invention is the production of a 
compound of the formula la in which both A and B arc an 
OH group. 



[0072} The present invention thus further provides a 
method for producing a compound of the formula la in 
winch both A and B arc an OH group by hydrolysis of a 
compound of the formula Id in which A and B together 
represent a radical of the formula 




[0073] It. are part of the same epoxide tins, in the 
presence of a caialysL 

[0074] Preferred radicals C^, have already been men- 
tioned above. 

[0075] Suitable catalysts are e.g. Broensted acids, Broen- 
sied bases, transition metal complexes and Lewis acids. 
Preference is given to Broensted acids and transition metal 
complexes. Particular preference is given to using transition 
metal-salcnc complexes. 

[0076] In the case of Broensted acids, adds such as 
hydrochloric acid or sulfuric acid are preferably used in 
aqueous solution. Epoxide (Id) and did (la) can be dissolved 
in an organic solvent or are preferably reacted without 
farther organic solvent The adds are added in 0.5 to 10 
equivalents baaed on epoxide (Lu\ preferably in 1 to 3 
equivalents. 

[0077] Preferred transition metal-salene complexes are 
N^.bifl(34Hli-tert^butyl5alieyH 

aminocobalt compounds. If these are used, the reaction can 
be carried out in an organic solvent such as tohiene, or 
preferably without solvents, with the addition of 0.S to 20 
equivalents, preferably 0.S to 10, particularly preferably 1.0 
do 3 JO, equivalents of water. The catalyst Is used in amounts 
of from 0.1 in 10 mol % t preferably 03 to 5 mal %, 
particularly preferably 0.5 to 3 mol %, based on the epoxide 
(Id). 

[0078] The reaction temperature is generally 0C to 200' 
C. f preferably 20 to 160* C, particularly preferably 20 to 
100* C. The reaction pressure is generally 1 to 10 bar, 
preferably 1 to 6 bar, particularly preferably atmospheric 
pressure. 

[0079] The re action can be carried out by methods known 
to the person skilled in the art In a preferred embodiment, 
the epoxide according to formula Id is added to the catalyst 
used and water. The mixture can then be after-stirred to 
complete the reaction. 

[0080] In general* the product can also be used without 
farther purification, where appropriate after the solvent has 
been separated off, The product is preferably obtained by 
distillation of the reaction mixture obtained after the reaction 
and can be used in this form in a subsequent stage in the 
production of the alkylglycidol carbonate according to the 
invention. 

[0081] The reaction can bo carried out in devices known to 
the person skilled in the art. 

[0082] The desired diol of the formula la according to the 
invention can also be obtained eg. by reacting 2-propylhep- 
tanol with hydroxy-23^oirypropane (glycadol). 
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[0083] The present invention metefore further provides a 
method for producing a died according lo the formula U in 
which A and B arc an OH group by reacting 2-propylhcp- 
tanol with ayaroxy-^-epcttyrn^ane (giycidol). 

[0084] The desired alkylglycidol carbonates can in prin- 
ciple be produced in two important ways. Firsrly by reacline 
diols with phosgene (as described, for example, in WO PS 
00416), and secondly by reacting epoxide* with CO z using 
a catalyst (Paddock; Nguyen, J.Am. Chcm. Soc. 2001, 123. 
U49& Kisch, Millini, Wang, Chcm. Bcr, 1086% 11? (3), 
1090; Baba, NozaJd, Malsuda, Bull. Chem. Soc Jon. 
60 (4), 1552; Lermontov, VeHknkhat*ko, Zavorin, Rnss. 
Chcm, BulL 1998, 47 (7), 1405; Rokicki, Kuran, Fogorzel- 
ska-Maxtiinak, Monatsheftfi far Chemie 19S4, 115, 205). 

[0085] In the phosgene reaction, the dial is always reacted 
with phosgene with the elimination of HCl. The HQ which 
forms lb neutralized by adding a base. 

[0086] In the C0 2 reaction* the epoxide is reacted with 
carbon dioxide under increased pressure and elevated tem- 
perature- Catalyst* which are arvaiiable for the reaction are 
e.g. ifflfneft, transition melal-salene complexes, nn^ salts or 
combinations of zinc salt* with quaternary ammonium salts. 

[0087] The diol la obtained in the timd reaction step tw by 
reacting 2^propylhcptanol with glyddol can thus be con- 
verted to the desired atkylglycidol carbonate, It is likewise 
possible to convert the epoxide of me formula Id obtained in 
the second reaction step to the desired alkylgrycidol carbon- 
ate. 

[0088] The present invention therefore further provides a 
method for producing an alkylglyeidol carbonate of the 
formula. Ic by reacting the diol of the formula I wirh 
phosgene 

[0089] This reaction takes place, in a preferred embodi- 
ment, by adding a cooled solution of phosgene in on 
aromatic solvent, preferably toluene, to a cooled solution of 
the diol of me formula la in an aromatic solvent, likewise 
preferably toluene, in the presence of a base, preferably an 
amine, particularly preferably triemylarmnc or dimcthyicy- 
clobe^larrrine, to neutralize HQ formed during the reac- 
tion. The lemperanire during ihe addition should not exceed 
O* C. It is preferably -5° C. to 0« C. After heating the 
reaction mixture to room temperature, the conversion is 
con turned for generally 1 to 20 hours, preferably 12 to 16 
hours, at room temperature. When the conversion is com- 
plete, work-up and subsequent purification o£ the desired 
alkylglyeidol carbonate take place hi accordance with meth- 
ods known to the person skilled in the art The preferably 
used amine base can, if desired, be isolated as the hydro- 
chloride and, after liberating the amine and optionaUy sepa- 
rating off water, be returned to the process. 

[0090] Phosgene is generally used in a 0 to 50% strength 
excess, preferably in a 0 to 15% strength excess compared 
to the diol of the formula la. In this connection, a 0% excess 
means that phosgene and the diol axe used in equimolar 
amounts* The base used is generally used in a molar ratio to 
phosgene of generally 2;1 to 4:1, preferably 2:1 to 2^:1. 

[0091] The present invention further provides a method 
tor producing the aDcylgtycLdol carbonate of the formula Ic 
according lo the invention by reacting the epoxide according 
to formula Id with C0 4 in the presence of a catalyst, 



[0092] In the reaction with CO^ the epoxide of the for- 
mula Id is reacted with carbon dknride under an increased 
pressure of generally 1 to 50 bar, preferably 1 lo 20 bar (in 
the other application we should also increase this to 20 bar 
if still possible) and an elevated temperature of generally 25 
to 150° C, preferably 40 to 120* C. Catalysts which arc 
svailabk for the reaction are e.g. amines, transition metal' 
salene complexes, zinc sails or combinations of zinc salts 
with quaiemary ammonium salts. Subsequent work-up and 
purification of the desired alkylglyeidol carbonate take place 
by methods known to the person skilled in the art. 

[0093] The present invention further provides a method 
for producing the alkylglyeidol carbonate of the formula Ic 
according to the invention, comprising all or two or more of 
the following steps: 

[0094] a) reaction of 2-propylhepLanol with 1-halo- 
2^-epoxypropane, where a compound of the for- 
mula lb 




[0095] is formed in which Ais an OH group and B is a 
halogen atom, 

[0096] b) reaction of the compound formed in step a) 
with a base, where a compound of the formula Id is 
formed in which A and B together represent a radical 
of the formula 




[0097] l.c. are pan of me same epoxide ring, 

[0098] c) hydrolytds of the compound formed in step 
b), where a diol of the formula la is formed, 

[0099] d) reaction of the compound formed in step d) 
with phosgene,, where the desired compound (aQcy- 
Iglycidol carbonate, structure Ic) is formed; 

[0100] or 

[0101] c) reaction of the compound formed in step b) 
with CO ft in the presence of a catalyst, where the 
desired compound (ulkyl^lycidol carbonate, struc- 
ture Ic) is formed. 

[0102] Preferred embodiments of the individual reaction 
steps have already been described above. 

[0103] In addition, the alkylglyeidol carbonates Ic accord- 
ing to the invention are obtainable by a method comprising 
the following step: 
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[0104] a) reaction of 2-propylhepUnol with glyridol 
where a dial of the formula. Ia is formed, 

[0105] b) reaction of the compound formed in step b) 
with phosgene, where the desired compound (alky- 
Iglydool carbonate, structure Ic) is formed. 

[0106] Preferred embodiments, of the individual reaction 
steps have already been described above- 

[0197] The pchcjjoc below summarizes the production 
routes according to the invention for producing the alkylg- 
lycidol carbonaie of the formula Ic starting from 2-pxopyL- 
heptanol, and the precursors according to the invention 
which form during the production: 



application by reacting one mol equivalent of the halohydrin 
(preferably chlorohydrin) of the formula lb with 0 to 10 mol 
equivalents, preferably 0 to 4 mol equivalents, particularly 
preferably 0 to 1.5 mol equivalents, of l-halo-2,3^paxypro- 
pane, preferably epichlorohydfin. The reaction products 
according to rhe invention can also be obtained in other 
ways. 

[OJtLO] The invention further provides for the use of the 
alkylglycidol carbonate erf the formula Ic as oosurEactacL 

[0111] The alkylglycidoi carbonates of the formula Ic 
according to the invention to be used as cosuif actants are 
suitable tor use in industrial, institutional or household 




.OH 




^^^^ 



[0108] The invention farther provides a method for pro- 
ducing a reaction product Ilia according to the present 
application by reacting one mol equivalent of the diol of the 
for mula la with 0 to 10 mol equivalents, preferably 0 to 4 
mol equivalents, particularly preferably 0 to L.S mol equiva- 
lents, of l-hydro»y-2^ep03cyr»opane. The reaction prod- 
ucts according Lo the invention are also obtainable in other 
way*. 

[0109] The invention farther provides a method for pro- 
ducing a reaction product CDCb according to rhe present 



detergents and cleaners, and also in me so-called bodycarc 
sector, i&. body -cleansing and -care compositions 

[0112] Further applications are: 

[0113] humcctunts, in particular for the printing 
industry. 

[0114] cosmetic, pharmaceutical and crop protection 
formula lions Suitable crop protection formulations 
are described, for example in EP-A-0 050 228. 
Further ingredients customary for crop protection 
compositions may also be present 
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[€115] paints, coaiiog compositions, rate, pigment 
preparations and adbesives in the coating and poly- 
mer fJta industry. 

[011*] leather 6rt~liquoring compositions. 

[0117] fotmm'arions for the textile industry, such 05 
leveling agents or formulations for yarn cleaning. 

[0118] fiber proccs&Ing and auxiliaries for the piper 
and pulp industry. 

[0UP] metal processing, such as metal refining and 

electroplating sector, 

[0120] food industry. 

[0121] waier treatment and drinking water produc- 
tion. 

[0122] fermentation. 

[0123] mineral processing and dust control. 

[0124] building auxiliaries. 

[0125] emulsion polymerization and preparation of 

[0126] coolants and lubricants. 

[0127] The detergents arc in solid, liquid, gel ox paste 
form. The materials in solid form include powders and 
compacts, for example granulates and shaped bodies such as 
tablets. 

[0128] The determents comprise CU in 40% by weight, in 
particular 0.5 to 30% by weight, very particularly 1 to 20% 
by weight, based on the total amount of the formulation, o£ 
at least one substance of the formulae I and/or II. Further 
constituents are listed below. 

[0129] Detergent formulations usually comprise ingredi- 
ents such as surfactants, builders, fragrances and dyes, 
complexing agents, polymers and other ingredients. Typical 
formulations are described, for example, in WO 01/32620. 
Further ingredients suitable for various applications ore 
described in EP-A-0 620 270, WO 95/27094, EP-A-0 6S1 
865, WMA 616 (T26, EP-A-0 616 02S, DE^A-42 37 17g 
and U.S. Pat No. 5,34-0,405, for example. 

[0130] For the purposes of this invention, detergents are 
generally used for rhe washing of materials of greater or 
lesser flexibility, preferably those which contain or consist of 
natural, synthetic or semisynthetic fiber materials and which 
consequently usually have al least partially a textile char- 
acter. The materials which contain or consist of fibers can, 
in principle be in any form which exists in use or for me 
preparation and processing. For example, fibers may be 
unarranged in the form of staple or aggregate, arranged in 
ihe form of threads, yarns, twines, or in rhe form of fabrics, 
such as nonwoveas, loden materials or felt; woven s, knits in 
all conceivable types of weave. 

[0131] These may be raw fibers or fibers in any stages of 
processing and may be natural protein or cellulose fibers, 
such as wool, silk, cotton, &isa£ hemp, coconut fibers or 
synthetic fibers, such as, for example, polyester, poly amide 
or polyacxylonitrile fibers. 

[0132] Detergents comprising cosurf act ants according to 
the invention can also be used foe cleaning fiber-containing 
materials, such as e.g_ banted carpets with cut or uncut pile. 



[0133] The compositions of the detergents are preferably 
adapted to the different purposes, as is familiar to the person 
skxfied in the art from the prior art. For this purpose, all 
auxiliaries and additives corxeaponding 10 rhe purpose and 
known from the prior arc can be added to the detergpnts. 

[0134] In addition to the cosurfactants according 10 the 
invention, the following may, for example, be present in 
detergents 

[0135] builders and cobuilders, such as polyphos- 
phates, zeolites, oolycarboxylates, phosphonatcs ox 
complexing agents 

[QL3G] ionic surfactants, such as alcohol sulfates/ 
ether sulfates, aJkylbenzenesulfouatcs, a-olcfinsul- 
fon&tes and other alcohol sulrates/ethex sulcfres 

[0137] nom'onic surfactants, alcohol aUroxyates such 
as atyylamine alkoxylates, alkyl polyglucosides 

[0138] optical brightener* 

[0139] color transfer inhibitors, such as polyvinylpyr- 
rolidone of molar masses 8000 to 70 000, vinylimi- 
dazolc^VinylpyiroKdone copolymers with a molar 
ratio of the monomers of from 1:10 to 2; 1 and molar 
masses of from 8000 to 70000, and poly4-vinylpy- 
ridine N-oxides with molar masses of from 8000 to 
70 000 

[0140] extenders, such as sodium sulfate or magne- 
sium sulfate 

[0141] soil release agents 

[0142] incrustation inhibitors 

[0143] bleaching systems, comprising bleach, such as 
perborate, percarbonabc and bleach activators, such 
as tctraacctykmyienecharrrine, and also bleach sta- 
bilizers 

[0144] perfume (oils) 

[0145] foam suppresses, such as silicone Oils 

[0146] enzymes, such as amylases, lipases, cellu- 
lites, proteases 

[0147] alxali donors, such as soluble alkali metal 
silicates, eg, pentaaodium methisilicate, sodium 
carbonate. 

[0148] Solvents, such as elhanol, isoptopanol, 1,2-propy- 
lene glycol, butyl glycol etc., can, for example, additionally 
be used in liquid detergents. 

[0149] In tablet detergents, it is additionally possible 10 
use tabkting auxiliaries, such as polyethylene glycols with 
molar masses o£ more than 1000 g/mot, polymer disper- 
sions, and tablet disintegrants, such as cellulose derivatives, 
cross linked polyvinylpyrrolidone, crosslink&d polyacrylales 
or combinations of acids, such as citric acid and sodium 
bicarbonate. A detailed list of possible ingredients is given 
below. 

[0150] In some cases, it may be expedient to combine the 
cosurfac Lints used according to the invention with other 
cosnrractants or with amphoteric surfactants, such as, for 
example, allrylamine oxides, or betaines. 
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[0151] Another da as of noniorie surfactants are alkyl 
polyrjjucosides having 6 to 22, preferably 10 to 18, carbon 
atoms In the alkyl chain. These compounds generally con- 
lain 1 to 20, preferably 1.1 to 5, glucoside units. 

[01S2] Another claw of nonionic surfactants are N-alley- 
lgftirtatmrias of the structures 



nrr D »'-rr D 



[0153] where B 1 is a Qj- to Cgo-aJOkyl, B 2 ifi hydrogen or 
d- to C 4 -alkyl and D is a polyhydroxyalkyl radical having 
5 to 12 carbon atoms and at least 3 hydroxyl groups. 
Preferably, B a is C 10 - to C^-alkyU B 2 fcs CH* and D u a C s - 
or C,, -tactical. For example, such c ompr v nrid*; are obtained by 
the acylation of rcductively aminaied sugars with acid 
chlorides of C 10 - to C 16 -carboxyhc acids. 

[0154] Further suitable nonionic sur£aounr& are the termi- 
nally capped fatty acid amide alkoxylaies, known from 
WO-A 95/H225, of the formula 

R' — CO — — (CH^y— O-^Ak^ — 
[0155] in which 

[0156] R 1 is a C 5 - to C^-alkyl or alkenyl radical, 
[0157] R 2 is a C A - to C^-aXtyl group, 
[015S] A' is to C 4 -aIkyiene, 
[0159] y is the number 2 or 3 and 
[0160] x has a value from 1 to 6. 

[0161] Examples of such compounds are the reaction 
products, of n-butyltriglycolaminc of the formula H t N — 
(CK* — CH 2 — 0)3 — QHg with methyl dodecanoate or the 
reaction products of ethyltetraglyoQlamine of the formula 
HN^OV--CH 4 --0),— Cft with a standard Kjmmer- 
dal mixture of saturated C*- to C lft -fatly acid methyl esters. 

[0162] Further suitable nonionic Burfactanis are also block 
copolymers of ethylene oxide, propylene oxide and/or bury- 
lenc oxide (Pluraoxo® and Tetromc© brands from BASF), 
polyhydroxy or polyalkoxy fairy acid derivatives, such as 
polyhydroxy fatty acid amides, N-alkoxy- or N-aryloxy- 
polyhydroxy fatty acid amides, fairy add amide etnoxyLatcs, 
in particular terminally capped ones, and fatty acid alkanc- 
lamide alkoxylates- 

[0L63] The additional nomonfc surfactants axe present in 
the detergents comprising the costttfiLCt&nts used in accor- 
dance with the invention preferably in an amount of from 
0.01 to 30% by weight, in particular 0.1 to 25% by weight, 
especially 0.5 to 2096 by weight. 

[0164] It is also possible to use individual, nonionic sur- 
factants or a combination of different nonionic surfactants. 
The nonionic surfactants used may come from only one 
class, in particular only alkoxylated Cg- to C^-alcohols, or 
surfactant mixtures from different classes can be uscd- 

[0165] Suitable anionic surfactants are, for example, ratty 
alcohol sulfates of fatly alcohols having 8 to 22, preferably 
10 to IS, carbon atoms, C^-ClS-alcohol sulfate*, lanryl 



sulfate, cetyl sulfate, rrryrisryl sulfate, palmityl sulfate, 
stearyl sulfate and tallow fatty alcohol sulfite- 
[0166] Further suitable anionic surfactants are sulfated 
ethoxylaled C 9 - to C^-alcohols (alkyl other sulfates) or 
soluble sails thereof. Compounds of this type are prepared, 
for example, by firstly alkoxylaiing a C 8 - to C^-, preferably 
a Clo- to C lfl -alcohol, e.g. a fatty alcohol^ and then sulfating 
the alkoxylation product. For the alkoxylition, preference is 
given to using ethylene oxide, 1 to 50 mol, preferably 1 to 
20 mol, of ethylene oxide being used per mole of alcohol. 
The alkoxylation of the alcohols can, however, also be 
carried out with propylene oxide on its own and optionally 
buiylene oxide. Furthermore, also suitable are those alkoxy- 
lated CV to C^-alcohols which comum ethylene oxide and 
propylene oxide or ethylene oxide and buiylene oxide or 
ethylene oxide and propylene oxide and buiylene oxide. The 
afloasylaled CV to C^-ulcohok can contairj the ethylene 
oxide, propylene oxide and butylcne oxide units in the form 
of blocks or in random distribution. Depending on the nature 
of the alkoxylation catalyst, alkyl ether sulfates can be 
obtained with a broad or narrow alkylene oxide hornolog 
distribution- 

[0167] Further suitable anionic surfactants are idkane- 
sul&nates, such as CV to C^-, preferably C^- to C 1S - 
alkancsulfonates, and soaps, such as, for example, the Na 
and K salts of saturated and/or unsaturated C B - to C^- 
carboxylio acids. 

[0168] Further suitable anionic surfactants are linear C fl - 
to Cao-aikytbenzenesulfonates ("IAS**), preferably linear 
to C 13 -alkylbenwicsiilfona.tcs and -alky I toluene - 
sulfonates 

[0169] Further suitable amorric surfactants arc also C e - to 
C^-Ctleflnsulfonatca and -disulfonilcs, which may also rep- 
resent rnixrures of alxene- and hydroxyalkanesulfonalea or 
-disulEonates, alkyl ester sulfonates, sulfonated polyear- 
boxylic acids, alkylglyccrol sulfonates, fatty acid glycerol 
ester sulfonates, alkylphcnol polyglycol ether sulfites, par- 
amnsulfionatos having about 20 to about 50 carbon atoms 
(based on paraffin or paraffin rnixrures obtained from natural 
sources), alkyl phosphates, aoyl isethionates, aeyl tannics, 
acyl methyltaurates, alkylsoodoic acids, alkcnylsuccirac 
acids or half-esters or half-amides thereof aUcykiilft&uc- 
cinic acids or amides thereof, mono- and dies tegs of sniff) - 
succinic acids, acyl saraosinales, sulfated alkyl polygtoco- 
sides, alkyl polyglycol carboxylntes and hydroxyalkyl 
saroosinatcs. 

[0170] The anionic surfactants are preferably added to the 
detergent in the form of salts. Suitable cations in these sails 
are alkali metal ions, such as sodium, potassium and lithium 
and amrnonium salts, such as, e.g. hydroxyethylammoniuxu, 
di(hydtoxyetoytyamrrK>nium and tn^ydroxycthyl)arnmo- 
nhrm salts. 

[0171] The anionic surfactants are present in Lhe deter- 
gents comprising the coeurfactinte according to the inven- 
tion preferably in an amount of up to 30% by weight, for 
example from 0.1 to 30% by weight, especially 1 to 25% by 
weight, to particular 3 to 10% by weight. If to linear 
alkylbenzenesulfonates (LAS) are co-used, these are usually 
employed in an amount up to 15% by weight, in particular 
up do 1036 by weight 

[0172] It is possible io use iiKuVjdual anionic surf aciants 
or a combination of different anionic surfactants. The 
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anionic surf aerates used may be from only one clas& 7 for 
example only fatty sJcoboL sulfates or only alkylbcnzeno- 
sulfonates, ?Jtbougfa it is also possible to n$o surfactant 
mixtures from different classes, eg. a mixture of fatty 
alcohol sulfates and alkytbetizenesulfonales. 

[0173] In addition, lhe surfactant mixtures eompr ising the 
cosurfactants to be used accor ding to the invention can be 
combined with catiotdc surfactants, customarily in an 
amount up to 2S % by weight, preferably 1 to 15% by weight, 
Cor example C B - to C 2e <fiiulcyldimetfaylammom a um salts, 
dialkoxydimethylammodum salts or iirridAaftlmhim salts 
with a long-atrain allcyl radical; and/or with amphoteric 
surfiLciants, customarily in an amount up to 15% by weight, 
preferably 1 to 10% by weight, for example derivatives of 
secondary or tertiary amines, such as e.g. Q-C^-alkylbe- 
taines or C s -C^aJlkybulfobei lines or aDcylamidobetaines 
ot amine oxides, such as alkyldimethylamind oxides. 

[0174] It is also possible to use canonic surfactants as arc 
described in WO 99/19435. 

[0175] The mixtures comprising the cosurfactants to be 
used in accordance with the invention are usually combined 
with builders (sequestering agents)* such as, for example, 
polyphosphates, polycarboxylattes, phosphonatcs, complex- 
ing agents, e.g. methyl^ycmccUaoetio add and sails Thereof, 
nitriiouiacetic acid and salis thereof, ethylenedianrinctcU 
raaeetic acid and salts thereof, and optionally with cobuild- 
ets. 

[0176] Individual builder substances which am highly 
suitable for combination with mixtures comprising the 
cosurfactants to be used in accordance with the invention 
may be listed below: 

[0177] Suitable inorganic builders are primarily crystal- 
line or amorphous ahunoailicaics having ion-exchanging 
properties, such as, in particular, zeolites. Various types of 
zeolites are suitable, in particular fccoliies A, X, B, F, MAP 
and HS in their Na form or in forms in which Na is partially 
rep Laced by other cations, such as Li, K, Ca, Mg ot ammo- 
nium. Suitable zeoliies are described, for example, in U S. 
PaL No. 4604224. 

[0178] Examples gf; crystalline silicates which are suitable 
as builders, are disilioares or phyUosihcates, e.g. &.Na 2 S£^D 5 
or £-Na-SLO s . The silicates can be used in the form of their 
alkali metal, alkaline earth metal or ammonium salts, pref- 
erably as Na, U and Mg silicates. Amorphous sDteales* soon 
as, for example, sodium rnetasilicate, which has a polymeric 
structure, Or amorphous disilicate can likewise be used. 

[0179] Suitable carbonate-based ioorgamc builder sub- 
stances arc carbonates and hydrogen carbonates. These can 
bo used in the form of their alkali metal, alkaline earth metal 
or ammonium sails- Preference is given to using Na, Li and 
Mg carbonates or hydrogencarbonates, in particular sodium 
carbonate and/or sodium hydrogencafbonale. 

[0180] Customary phosphates used as inorganic builders 
are alkali metal oxtbopbo&phales and/or polyphosphates, 
such as, for example, pemasodium triphosphate. 

[0181] Said builder components can be used individually 
oe in mixtures with one another. 

[0182] In addition, in many cases, it is expedient to add 
oobitildets to the detergents comprising the c ©surfactants to 



be used in accordance with the invention. Examples of 
suituhlc substances are listed below: 

[0183] In a preferred embodiment, the detergents compris- 
ing the oosurfactants to be used in accordance with the 
invention comprise, in addition to the inorganic builders, 
0.05 in 205& by weight, in particular 1 to 10% by weight, of 
organic cobuilders in the form of low molecular weight, 
oligomerio or polymeric carboxylic adds, in particular poly- 
carboxylic acids, or phosphoric acids ox salts thereof, in 
particular Na or K. sails. 

[0164] Low molecular weight carboxylic acid* or phos- 
phorite acids suitable as organic cobuilders are, lor example, 

[0195] phosphonic acids, such as, for example, 1 -hy- 
droxyethane-l^-dipbo^phonic acid, arnino-tris(m- 
emylcncphospbonic add), etrry lenedi amino tc tra(m- 
clhyknephosphcunc acid), 
hcxamcmylcrc&aramctetr^^ 
acid) and i^ethylenelriamine^nU-Cmemyleneplbos- 
phonic acid); 

[OlStf] C*- to Cjo-di-, -tri- and -tcrracaiboxylic acids, 
such as, for example, succinic acid, prop anerri car- 
boxy lie acid, butane tetracarboxylic acid, cyclopen- 
tanetetracarboxyhc acid and alkyl- and allcpnylsuc- 
cinio adds having C^- lo Cj 6 -alkyl- or -eJkenyl 
radicals; 

[0187] CV to Cao-hydroxycarboxylic acids, such as, 
for example, malic acid, tartaric acid, gluconic acid, 
gbitaric acid, citric acid, Lactobionie acid and sucrose 
mono-, di- and tricarboxylic add; 

[0188] anmiopciyoarboxyho acids, such as, for 
example, mtrilotriacetic acid, P-aianujediaeetic acid, 
elhylenediaminetetraacedo acid, serincdiaoetic acid, 
isoserineoaaceHc acid, aJkyleLhylenediaminetriac- 
etases, r^-bis(c^oxymemyl)eiutamic add, ethyl- 
cnediarnlnedisuccinic acid and N^-hydroxyeih- 
yI)dmmodiacedc add, methyl- and 
ethylglycinediacetio acid. 

[0189] Examples of oligomcric or polymeric carboxylic 
acids which arc suitable as organic cobuilders arc: 

[0190] oligomaleic acids, as are described, for 
example, in EP-A 451508 and EF-A396303; co- and 
terpolymera of nnBatmated C A - to C B -dicarbaxyuc 
acids, the copolymerized eomonomers being mono- 
e thy Leni call y unsaturated monomers from group (i), 
grren below, in amounts of up to 95% by weight, 
from group (ii) h amounts of up to 60% by weight 
and from group (in) hi amounts of up to 20% by 
weight. 

[0191] Examples of unsaturated to C a -dicirbaxylLC 
acids in this context ait roaleic acid, fumiric add, ftaeonLc 
add and dtracordc add. Preference is given lo malefc acid, 

[0192] Croup (i) includes monoethylenically unsaturated 
C^-C^monocarboxylic acids, such as, for example, acrylic 
add, mctrucrylk acid, crotomc acid and vinylaceric acid. 
From group (Q, ptefrreace is given to using acrylic add and 
merhacrylic add. 

[0193] Group (ii) includes monoethylenically unsaturated 
C a - to Cz^-oleflns, vinyl alkyl ethers having C a - to Ce-alkyl 
groups, styrene, vinyl esaers of C 4 - to C a -carboxylic acids. 
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(rocth)ao:ylamidfi and vifiylpyrrolidooe. Prom group (u), 
preference is given to using Qj- to C^-olfffins, vinyl alkyl 
ethers having C,- to C A -alkyl groups, vinyl acetate and vinyl 
prop 10 inifl . 

[0194] If the polymer* of group (if) contain eopolymcrized 
vinyl esiers, some or all of the latter can also be present in 
hydrolyzcd form to give vinyl alcohol structural units. 
Suitable <so- and terpoiymers are known, for example, from 
US. Pat No, 3S87606 and DE-A 4313909. 

[0155] Group (iii) includes (mem)acryric esters of d- to 
C e -aleohols, (meth)Acrylonitrilc, (me th)*cryJfernAdes Q f Cj- 
to C^-arrrines, N-vmylformamida and N-^vinyh'mdda2ole. 

[0196] Abo suitable as organic cobuilders are bomopoly- 
mors of monoethylenically unsaturated Ca^-raouocar- 
boxylic acids, such as, for example, acrylic acid, merhacrytic 
acid, crotonic acid and vinylacetic arid, in particular acrylic 
add and methacryhc acid; 

[0197] copolymers of 4icarboxylie acids, such as, for 
example, copolymers of maleic acid and acrylic add 
in the weight ratio 10:90 to 95:5, particularly pref- 
erably those in the weight ratio 3Cx70 to 90: 10 with 
molar musses of from 1000 to L50 000; 

[€198] terpolyraers of maleic acid, acrylic acid and a 
vinyl ester of a Cj-Cg-carboxylic acid in the weight 
ratio 10 (maleic add) :90 (acrylic add -Kvinyl ester) 
to 95 (maleic add) :10 (acrylic acuUvinyl ester), 
where the weight ratio of acrylic acid to the vinyl 
ester can vary within the range from 30:70 to 70;30; 

[0199] copolymers of maleic acid with Cj-C* -olefins 
in the molar ralio 40:60 to 60:20, copolymers of 
maleic acid with ethylene, propylene or isooutenc in 
the molar ratio 5030 being particularly preferred, 

[0200] Graft polymers of unsaturated carboxylic adds 
onto low molecular weight carbohydrates or hydiogenated 
carbohydrates, c£ U.S. PaL No. 5227446, DB-A4415d23 
and DE-A 4313909, are likewise suitable as organic cobufld- 

6£S. 

[0201] Examples of suitable unsaturated carboxylic adds 
in this context are maleic acid, fiimaric add, itaconic add, 
dtracomc add, acrylic add, mcthacryUc acid, exotomc add 
and vinyl acetic acid, and also mixtures of acrylic add and 
maleic add which are grafted on in amounts of from 40 to 
95% by weight, based on the component to be grafted 

[0202] For modification* it is additionally possible for up 
in 30% by weight, based on the component to be grafted, of 
further mo rK>elhy lenicalLy unsaturated monomers to be 
present in cc^rymcrizcd form. Suitable modifying mono- 
mers are the above mentioned monomers of groups (ii) and 
(iii). 

[0203] Suitable graft bases are degraded polysaccharides, 
such as, for example, addically or cosmetically degraded 
starches, mulins or cellulose, protein hy^rolyzams and 
reduced (hydrogenated or reducuVely amiruied) degraded 
polysaccharides, such as, for example, mannitol, sorbitol, 
aminosorbitol and N^lkylglucamiiie, and also polyaUcylene 
glycols with molar masses up to such as, for 

example, polyethylene glycols, ethylene oxide/r»opylene 
oxide or ethylene oxide/brorylene oxide or ethylene oxide/ 



propylene oxideybutylene oxide block copolymers and 
alfcoxylelcd mono- or poryhvdrie C A - to C^-alcohols (of. 
U.S. Pat. No, 5756456), 

00(204] Polyglyoxylic adds suitable as organic cobuftdcrs 
are ccscribed, for example, in E1MV001004, U.S. Pat. No. 
53992S6, DE^A-4106355 and EP-A-656914, The end 
groups of the polyglyoxylic adds may have different struc- 
tures. 

[0205] PolyamifdbcBrboocylic acids and modified polyami- 
docarboxyhc acids suitable as organic cobuilders arc known, 
for example, from EP-A-454126, EP-B-S11Q37, WO^A-94/ 
014WandEP-A-581452. 

[02063 la particular, poryaspartic acids or cocondensates 
of asparuc acid with further amino adds, d- to C^-mono- 
or -dicarboxylic adds and/or C 4 - to C^-mono- or -diaxmntfi 
are also used as organic cobuilders. Particular preference is 
given to using pcJyaspaitic adds which have been produced 
in phosphorus-containing adds and modified with C$- in 
Cjj-mono- or -dicarboxylic adds or with C tf - to C^-mono- 
qt -ciamines. 

[0207] Also suitable as organic cobuilders are uTunodis- 
uccmic add, oxydisucdnic acid, aminopolycarboxylalcs, 
aUcylpolyammocarr^ armuopolyaQcylencphosphci - 

nates, polyglntamates, hydropbobicaUy modified citric acid, 
such as, for example, agaric acid, t»ry-o>hydroxyacryhc 
add, N-^ybmylencdiammelri acetates* such as lnuroyl cth- 
yleriem'amwctriaceiaie and aTJrylamides of ethyleneriiarmric - 
telraacetic add, such as EDTA-t allow amide. 

[020g] Furthermore, it is also possible to use oxidized 
starches as organic cobuilders. 

[0209] Further suitable (cobuilders are described in WO 
99/19435. 

[0210] In a further preferred embodiment, the detergents 
comprising the cosurfactanls to be used in accordance with 
the invention additionally comprise, in particular in addition 
to the inorganic builders, the anionic surfactants? and/or the 
notdonic surfactants, 0,5 to 20% by wdght, in particular 1 
to 109& by weight, of g]ydne-N,N-diacctic add derivatives, 
as described in WO 97/19159. 

[0211] It is also frequently expedient to add bleaching 
systems, consisting of bleaches, such as, for example, per- 
borate, percarbonate, and optionally bleach activators, such 
as* for example, ictraaceiylemylenediarnino, +bleach stabi- 
lizers and optionally bleach catalysts to the detergents com- 
prising the cosurfactants to be used in accordance with the 
invention. 

[0212] In these cases, the detergents comprising the oosui- 
factanta to be used in accordance with the invention addi- 
tionally comprise 05 to 30% by weight, in particular 5 to 
27% by weight, especially 10 ro 13% by weight, of bleaches 
in the form of perctoboxylic acids, e.g. dipeToxodo&canedi- 
carboxylic add,, phmalm^dopcrcaproic acid, or monopcrox- 
ophthahc acid or -rerephihaUc add, adducts of hydrogen 
peroxide wirh mc^ganic salts, e.g. sodium perborate mono- 
hydraie, sodium perborate tetrahydrate, sodium carbonate 
pcrirydrate or sodium phosphate perhydrale, adducts of 
hydrogen peroxide with organic compounds, e.g. urea pcr- 
hydrate, or of inorganic peroxo salis, e.g. alkali meul 
persulfates or perpjcodj sulfates, optionally in co mbinati on 
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with 0 to 15% by weight, preferably 0-1 to 15% by weight, 
in particular 0,5 to 8% by weight, of bleach activators- 

[0213] Suitable bleach activators are: 

[0214] polyaoylated sugars, e.g. pantaacetylglucosft; 

[0215] acytoxybcrizcncsrulfbnie acids and alkali 
metal and alkaline earth metal sails thereof; e£. 
sodium p-ncmanoyloxybcnzenesulfonate or sodium 
p-bcnroytoxybeazenesulfonate; 

[0216] N,N-diaeylated and NpN^^-tolraacylattd 
amines, e.g. N^^^-tetraacetyl-mcthylenedi- 
amine and -clhykuedi amine (TAED), N.N-diaccty- 
l annin e, N,N-diaostyl-p-toluidinc or l^s&tcylitcd 
taydantoins, such a£ l,3^£aeetyl^^>^imelhylhydan- 
toia; 

[0217] N-altyl-N-sulfonykarboxamidcs, <ug. N-me- 
lhyUN-mesylacetamide or N^ethyl-N-m©fiylbenza- 
midc; 

[0216] N-acylared cyclic hydrazides, acylaced triai- 
oles or urazolea, e,g. moDjoacetylmalcic hydrazide; 

[0219] 0,N,N-trisubslituU5d hydrOStflarnices, e.g. 
O^senzoyl-NpN-sui^ylhytfcQxylamine, O-acetyl- 
N,NH^cmylhydroxylarnine or OJN,N-triacetylhy- 
dwxyUmine; 

[0220] N,N'^acylsulfiuryUinudc5, e .g. N^-dim- 
ethyl-N,rT-diacetyl^lr^Tyhmide or N ? N'-diethyl- 
K,N ' ^rpropionyl^eiiiy lAmidd; 

[0221] acyUted lactams, such as, lot example, ace- 
tylcapxtjlactam, oemnoylcaprolactam, benzoytcapro- 
laciam or carbonylbiscaproUctajn; 

[0222] anthructxl derivatives, such as, for example, 
2-methylanthranil or 2-pbanylanmrantli 

[0223] triacyl cyanuratcs, eg- Uiacetyl cyanuratc or 
liibcnaoyl cyanurate; 

[0224] oximc esters and bisoxime esters, such as, for 
example, O-acetylacetone oximc or bisisoptojjylimi-- 
nocarbonaie; 

[0225] carbaxylic anhydrides, e.g. acetic anhydride, 
benzoic anhydride, m-chlorobenzoic ajahydride or 
phihaliis anhydride; 

[0226] enol esters, such as, for example, isopropenyl 
acetate; 

[0227] 1 ,3 ^iacyl^-dia^lo^Jmida^oBnes, e^g. 
l,3-diacetyL4^KlUcctocicyimidazoline; 

[0223] tetraace Ly lglycoluril and letraprojaanylgty- 
coiuril; 

[0229] diacylated -dikcrtopiperazines, e.g. 1,4-di- 
aceiyl^S^ikclapiperazme; 

[0230] animo mum -substituted mtrilcs, such as, for 
example, M-methylmorphoEnmm acetonitzile meth- 
ylsulfate; 

[0231] acyLation products of propylencdiutea and 
2 > 2-amaem5drrfowleneq^irea, e.g. tetraacctyipropy- 
lenediurea; 



[0232] a-acyloxyr^lyacylmalraamides, t.g. ct-ac- 
c loxy-N^T siiacctylma iDnamide ; 

[0233] diacyldk>xohexahydVo-l,3^^na2ines, e.g. 
l^n3iaootyl-2 > 4<h^^hcxahy6^13»5-Uwino; 

[0234] benz-(4H)l,3^xazin-4-oncs having alkyl 
radicals, c£. methyl, or aromatic radicals, eg. phe- 
nyl, in the 2-TOSXtiom 

[0235] calionic nitrflcs, as described in DE-A-101 46 
577- 

[]0236*] The described bleaching system comprising 
bleaches and bleach activators can optionally also comprise 
bleach catalysis. Examples of suitable bleach catalysts are 
quaternized imines and sulfrmimines, winch are described, 
for ^TPrA »a U.S. Pat. No. 5 360 569 and EP-A4S3 003. 
Particularly effective bleach catalysts are manganese com- 
plexes, which are described, for example* in WO-A 
94/21777. Where used, such compounds are incorporated 
into the detergents in amounts of at most up to 1.5% by 
wright, in particular up to 0,5* by weight, and in the case 
of very active manganese complexes, in amounts up to 0.1% 
by weight Further suitable bleach catalysts are described in 
WO 99/19435. 

[0237] Further bleaching systems based on aryliroidoper- 
alkanoic acids which can be uaed are described in EP-A-0 
325 2SB and 490 409. 

[0238] Bleach Stabilizer 

[0239] These are additives which are able to absorb, bind 
or complex traces of heavy metals. Examples of additives 
with a bLoaeh-slabDizfng action which can be used according 
to Lhc invention are polyaniooi© compounds, such as poly* 
phosphates, polycaiboxylales, pol^ydroxypolyoarboxy- 
lates, soluble sL&cates as completely or partially neutralized 
alkali metal or alkaline eanh metal salts, in particular as 
neutral Na or Mg sails which are relatively weak bleach 
stabilizers. Strong bleach stabilizers which can be used 
according to the invention are, for example, complexing 
agenis, such as ethylenediamine tetraacetate- (EDTA), 
nilixlotriaceTic acid (NTA), methylglycinediacetic acid 
(MGDA), p-alanincdiacelie acid (ADA), e&ylosediarnine 
N^-disuccinaiD (EDDS) and phosphonates, soeh as ethyl- 
enediammetetrainclhylene^hospr^ diemylenetriAmine- 
pentamemyleuephosphonate or hydroxyeihylidene-1,1- 
diphosphonic acid in the form of the acids or as partially or 
completely neutralized alkali metal salts. The complexing 
agents are preferably used in the form of their Na salts. 

[0240] As well as the described bleaching system com- 
prising bleaches, bleach activators and optionally bleach 
catalysts., the use of systems with enzymatic peroxide 
release or of pholoactivated Me aching systems is also pos- 
sible for the detergents comprising the cosurfactants to be 
used in accordance with the invention, see e.g. TJ.S. Pat. No. 
4,033,718. 

[0241] For u number of uses, it is expedient for the 
detergents comprising the cosurfactants to be used in accor- 
dance with the invention to comprise enzymes. Enzymes 
which are preferably used in detergents arc proteases, amy- 
lases, lipases and celmlase*. Preferred amounts of the 
enzymes are from 0.1 to 1.5% by weight, particularly 
preferably 0:2 to 1.096 by weight, of the formulated enzyme. 
Examples of suitable proteases are Savinase and Esperase. A 
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suiiable lipase is e.g. Upolasc. A suitable celhilase is e.g- 
CcfluzyiD. The use of peroxidases for activating tbo bleach- 
ing system is also possible- It 5s possible to use individual 
enzymes or a combination of different enzymes. Where 
appropriate, the detergent conrp rising tbe eoatirfacTants in be 
used in accordance with the invention can also comprise 
enzyme stabilizers, e<g, calcium propionate, sodium formate 
or boric acids or salts thereof, andfor antioxidants. 

[0242] The oonsdtucnts of detergents are known in prin- 
ciple to tbc person slotted in the art. The lists, above and 
below, of suitable conetrtnents jive merely an illustrative 
selection of rhe known suitable constituents. 

[0243] In addition to the main components seated hitherto, 
the detergents comprising the cosurfacraois to be used in 
accordance with the invention eon also comprise the fol- 
lowing further customary additives in the amounts custom- 
ary for this purpose: 

[0244] Known dispersants, such as wtphlhalenesulfomc 
acid condensates or polycarboxylates, soil-carrying agents, 
soil release agents, such as poLyether asters, incrustation 
inhibitors, pH -re grafting compounds, such as alkalis or 
aJfcali donors (NaOH, KOH, pentasodium roetasilicatc, 
sodium carbonate) or acids (hydrochloric acid, phosphoric 
*tr*A amidosulmcic acid, citric acid), buffer systems, such as 
acetate or phosphate buffer, ion exchangers, perfume, dyes, 
graying inhibitors, optical (fluorescent) brighlcncrs, color- 
transfer inhibitors, such as, for example, polyvinylpyrroli- 
done, biocides, such as isothiazolinones or 2-btomo-2-aitro- 
L^-pmpanedjoV bydroimpte compounds as solubility 
promoters or solubflizers, such as cumeneeuUbnates, lolu- 
enesulfonites, shoxV<4iain fatry acids, urea, alcohols or 
phosphoric alkyl/aryl caters, foam regulators for stabilizing 
or suppressing foam, e.g. silicone oils, skin and corrosion 
protectants, dismfceting compounds or systems, such as, for 
example, those which release chlorine or hypocbtorous acid, 
such as dichloroisocyanurate or which contain iodine, thick- 
eners and extenders and formulating agents. 

[0245] Graying Inhibitors and Soil Release Polymers 

[0246] Suitable soil release polymers anoVor graying 
inhibitors for detergents are for example: 

[0247] polyesters of polyethylene oxides with ethyl- 
ene glycol and/or propylene glycol and aromatic 
tricarboxylic acvH or aromatic and aliphatic tricar- 
boxylic acids; 

[0248] polyesters of nnflalerally terminally capped 
polyethylene oxides with di- and/or polyhydrjc alco- 
hols and dicarboxylic acid 

[0240] Such polyestotf arc known, for example from U.S. 
Pat No, 3,557,039, GB-A 1154730, EP-A-18S 427, EF-A- 
241 984, EP-A-241 985, EP-A-272 033 and US. Pat- No. 
5,142,020. 

[0250] Further suitable soil release polymers arc 
amphophilic graft or copolymers of vinyl and/or acrylic 
esters onto polyalkylene oxides (cf . U.S. Pat, No. 4,746,456, 
U.S. Pal No, 4,846,995, DE-A-37 11 299, U.S. Pat. No. 
4,904,408, U.S. Pat. No. 4,846,994 and VS. Pat No. 
4v84 Q ,126) or modified celluloses, such as, for example, 
methylcclbOo&e, hydmxyprapylnettiilose or carboxymethyl- 
oelhtfose. 



[0251] Color Transfer Inhibitors 

[0252] the color transfer inhibitors used are, for example, 
homo- and copolymers of v&yLpynolidone, of vinylinaida- 
zole, of vinyloxazolidonc and of 4-vwylpyridine N-coride 
having molar masses of from IS 000 to 100 000, and 
crosslinked finely divided polymers based on these mono- 
mers. The use mentioned here of such polymers is known, 
cf. DE-B-22 32 353, DE-A-28 14 287, DE-A-28 14 329 and 
D&-A43 16 023. 

[0253] Suitable polyvmylpyiidinebetaincs are described, 
for example in Tsi, Fonnulating Detergents and Personal 
Care Producis, AOCS Presa, 2000, page 113. 

[0254] In addition to the use in detergents and cleaners for 
domestic textile washing, the detergent compositions which 
can be used according to the invention can also be used In 
me field of commercial textile washing and of oommercial 
cleaning. In this field of use, pexaceric acid is usually used 
as bleach, and is added to the wash liquor as an aqueous 
solution. 

[0255] Use in Textile Detergents 
[025*] A typical pubrerulent or granular heavy-duty deter- 
gent according to the invontion may, for example, have the 
following composition: 

[0257] 0.5 to 50% by weight, preferably 5 to 30% by 
weight, of at least one anionic and/or nonionic snrv 
faetanx, i ncludin g at least one cosurf acram according 
to the invention (aJOtylglycidol carbonate Ic), 

[02 S«] 05 to 60% by weight, preferably 15 to 40% 
by weight, of at least one inorganic builder, 

[Q2S9] 0 to 20% by weight, preferably 05 to 8% by 
weight, of at least one organic cobuiWer, 

[0260] % to 35% by weight, preferably 5 to 30^ by 
weight, of an inorganic bleach, 

[0261] 0.1 to 20% by weight, preferably 0.5 to 10% 
by we igh t, of a bleach activator, optionally in a 
mixture with further bleach activators, 

[0262] 0 to 1% by weight, preferably up to at most 
0.5% by weight, of a bleach catalyst, 

[02631] 0 to 5% by weight, preferably 0 to 2.5%, of a 
polymeric color transfer inhibitor, 

[0264] 0 to 13% by weight, preferably 0.1 to 1.0% 
by weight, of protease, 

[0265] Oto 15% by weight, preferably 0.1 to 1.0% 
by weight, of bpase, 

[0266] Oto 1.5% by wei^U preferably 02 to 1.0% 
by weight, of a soil release polymer, 

[0267] ad 100% of customary auxiliaries and 
adjuncts and water. 

[0268] Inorganic builders preferably used in detergents are 
sodium carbonate, sodium hydrogencorbonatc, zeolite A end 
P, and amorphous and crystalline Na silicates, and also 
phyllo silicates. 

[0269] Organic cobuilders preferably used in detergents 
are acrylic aeid/maleic acid copolymers, acrylic acid/maledc 
acid/vinyl esler terpolymers and citric acid. 
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[Q270] Irauganac bleaches preferably used io detergents 
arc sodium perborate and sodium carbon Ale perhydratc, 

[QZ7JL] Anionic surfactants preferably used in detergents 
arc linear and slightly branched aDcylbcazienesulgonatcs 
(LAS), fatty alcohol sulf ates/cther sulfates and soaps. 

[0272] Enzymes preferably used in detergents are pro- 
tease, lipase, wnylitss and ccllulasc. Fox the commercially 
available enzymes, amounts of from 0.05 to 2,0% by weight, 
preferably 0,2 to 15% by weight, of the fivmulaied enzyme, 
axe generally added to the detergent- Suitable proteases axe, 
for example, Savinasc:, Desazym and Espcrase. A suitable 
lipase is, for example, Lipolase, A suitable cellulase is, for 
example, CdUnsym. 

[0273] Soil release polymers and graying mhibdtors pref- 
erably used in detergents are graft polymers of vinyl acetate 
onto polyethylene oxide of molar mass 2500-&000 in the 
weight ratio 1.2:1 to 3.0:1, polyethylene lexephthulalcsy 
oxycthyknc tcrepbdralales of molar mass 3000 to 25 000 
from polyethylene oxides of moUx muss 750 to 5000 with 
terephtuajic and ethylene oxide and a molar ratio of 
polyethylene terephthalaie to palyoxyethylene terephtbalate 
of &om 8:1 to 1:1, and block polycondensales according to 
DE-A44 03 866. 

[0274] Cotor transfer inhibitors preferably used in deter- 
gents are soluble Nvp homopolymers and/or vinylpyiroli- 
donc and vinylimidizole copolymers wirh molar masses 
greater man 5000. 

[0275] The detergents are often in solid, pulverulent form, 
in which case they usually additionally comprise customary 
extenders, which give them good fiowabdity, doaabiliry and 
solubility and which prevent caking and dusting, such as 
sodium sulfate or magnesium sulfate. 

[0276] Pulverulent or granular detergents comprising the 
cosuxfactants lo be used in accordance with the invention 
can comprise up to 60% by weight of inorganic extend&rs- 
However, these detergents preferably have a low content of 
extenders and comprise only up to 20% by weight, particu- 
larly pnaprabiy only up to 8% by weight, of extenders- 

[0277] Detergents comprising the ^surfactants to be used 
in accordance with the invention can have various bulk 
densities in the range from 300 to 1200, in particular 500 to 
950 g/L Modem compact detergents usually have high bulk 
densities and are granular in structure. Compact ox ultra- 
compact detergents and extrudates have a bulk density of 
*-600 g/L These are becoming ever more important. 

[0278] If they are to bo used in liquid form, they may be 
in the form of aqueous rmcroemulsions, emulsions or solu- 
tions. In liquid detergents, solvents such as ethanol, isopto- 
panol, 1,2-pxopylene glycol or butyl glycol can additionally 
be used. 

[0279] In the case of gel deiexgenrs, thickeners, such as, 
for carample^ polysaccharides andVor weakly crosslinked 
polycarboxylales (for example Carbopol® from Goodrich) 
can additionally be used. 

[02S0] In the case of tablet detergents, tablctmg auxilia- 
ries, such as, for example, polyethylene glycols with molar 
masses of >1000 g/mel, polymer dispersions, and tablet 
disinregrants such as cellulose derivatives, crosslinked poly- 
vinylpyrrolidone, crosshaked polyacrylates or combinations 



of acids, e.g. citric acid+sodium bicarbonate, to name but a 
row, are additionally required. 

[0261] The present invention further provides for the use 
of the mixtures in ibe preparation of deiergonts- 

[0282] In connection with the present invention, the term 
"household cleaners'* or "cleaners" are generally understood 
as meaning formulations which are used for cleaning hard 
surfaces. They are in liquid, gel, paste or solid form, 
Materials winch arc in solid rbnn include powders and 
compacts, such as, tor example, granulates and shaped 
bodies, for example tablets. Examples include hand dish- 
washing detergents, machine dishwashing detergents, metal 
degroascrs, glass cleaners* floor cleaners, all-purpose clean- 
ers, high-pressure cleaners, alkaline cleaners, acidic clean- 
ers, spray degroasers, dairy cleaners, upholstery cleaners, 
plastics cleaners and bath cleaners. They comprise 0.01 to 
40% by weight, preferably 0.1 to 25% by weight, based on 
the total formulation, of at least one substance of the 
formulae I and/or IX. Further constituents axe detailed below. 

[0283] ionic surfactants, such as, for example, alco- 
hol sultate/ether sulfates, iti^lbciizrmcsulrOTalfis, 
cxxslednsulrjanarcs, siilfo succinates, as described 
above under "detergents"- 

[02S4] nomonic surfactants, such as* for example, 
alcohol alkoxylates, alkylamine alkoxylates, a Iky la - 
mide eihoxylates, alkyl polyglucosidea, as described 
above under "detergents*. 

[0265] amphoteric surfactants, such as, for example, 
aDcylamine oxides, bctaines, as described above 
under "detergents". 

[0286] builders, such as, for example, polyphos- 
phates, polycaxuoxylaies, phosphorates* oomp l e Ttng 
agents, e.g. metuylglycincdiacetic acid and sells 
thereof, mtriklriacctic acid and salts thereof; ethyl- 
e Qcciaxnxue tetraaoo lie acid and salts thereof, as 
described above under "detergents". 

[0297] dispcr&ants, such as, for example, napbthale- 
nesulfbnic acid ec^densates, polycarboxylales, as 
described above under "detergents*'. 

[0288] pH-rcguLating compounds, such as, for 
example, alkalis (NaOH, KOH, pentasodhim meta- 
siheate) or acids (hydrochloric acid, phosphoric acid, 
a mid ©sulfuric acid, citric acid) 

[0289] enzymes, such as, for example, lipases, amy- 
lases, proteases 

[0290] pcxtume 

[0291] dyes 

[0292] biocides, such as, for example, isgthiazolino- 
ues, 24)romo-2^in^-l^^ropanediol, as described 
above under "detergents* - 

[0293] bleaching systems, cxMtsbting of bleaches, 
such as, for example, perborate, percarboaaxs etc., 
phis bleach activators, such as, for example, tct- 
raacetylethylenedi amice, plus bleach stabilizers, as 
described above under "deiergents". 
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[02 5M.] SohLbili2»js, such as, tor example, cumcajew 
sulfonates, tolucuesulfo nates, short-chain fatty acids, 
phosphoric aJkyfaryl esters 

[02 9 S] solvent soda as, for example, abort-chain 
alkyl oligogtycols, such as butyl tfyool, butyl d^g- 
lyvol, propylene glycol mouomethyL ether, aJcubok, 
such us ethanoL, iscpropanol, aromatic solvents, such 
as toluene, xylene, N-alkylpvrrolidancs, alkylene 
carbonates. 

[0296] The constituents of cleaners for hard surfaces are 
known in principle to the person skilled in the art. Hie above 
list represents merely an exemplary section of the constitu- 
ents! 

[G2$7] The cleaners for hard surfaces are usually, but not 
exclusively, aqueous and are in the farm of microemulsaons, 
emulsions or solutions. 

[0298] Where they axe present in solid, pulverulent form, 
extenders, such as, for example, sodinm sulfate, magnesium 
sulfate, etc may additionally be used. 

[0299] In the case of cleaners in the form of rablets, 
Ublering auxiliaries, such as> tor example, polyethylene 
glycols "with molar masscs>1000 g/mol, polymer dispersions 
etc., and tablet tfsintegtants, such as, for example, cellulose 
derivatives, aosslinkcd pclyvmylpyrrolidone, crossnnked 
polyacrylates or combinations of acids, e.g. citric acid plus 
sodium bicarbonate, to name but a few, are additionally 
required. 

[0300] In a particularly preferred embodiment of the 
present application, the cleaners are hand dishwashing deter- 
gems. The present application therefore farther provides a 
hand dishwashing detergent comprising at least one alkylg- 
lycjydpl carbonate of the formula Ic as cosniractant, and also 
for the uac Of the aJkylglycidol carbonates of the formula Ic 
as cosurfaetants in hand dishwashing detergents. 

[0301] Products from the bodycare sector axe, for 
example, shampoos, shower and bam gels, shower and bath 
lotions, lipsticks and cosmetic formulations with care and/or 
conditioning properties, such as styling products. Examples 
are hair foams, hair gels, hair sprays or after-treatrocuL 
com positions, such at hair tonics, lotions, treatment rinses, 
treatment packs, split-end fluids, hair repair compositions, 
"hot o2 treatments", shampoos, liquid soaps, care creams, 
hair-setting compositions, hair colorants and permanent 
waving compositions. When used in bodycare products, the 
substances of the formula I have the advantage that the 
physiological irritancy of the surfactant mixtures is amelio- 
rated and the mucous membranes are protected. 

[0302] The present invention further provides for the use 
of compounds of the formula la in which both A and B are 
an OH group as cleaning surfactant 

[03D3] The invention further provides for the use of com- 
pounds of the formula Ella as Unckener, 

[0304] The invention will now be illustrated in the 
examples below. 



EXAMPLES 
[0305] 1. Chlorohydnn of the Formula I 





250,5 gW 



[0306] 316 g (2 root) of 2-propylhcptanol were initially 
introduced rogeier wiw 1 g of BP 3 -dicthyl etherata com- 
plex at room temperature. The mixture was heated to 50° C. 
and, over the course of 4 hours, 186 g (2 mol) of epichlo- 
rohydrin were metered in. The iruxhue was after-stirred for 
a further 30 min at 50* C. and then left to cool to room 
temperature, Following analysis (GC/MS), the expected 
product was the main product (about 60%) of the synthesis. 
Purification by distillation is possible. 

[0307] 2. Epoxide of the Formula Id 




[0308] 159 g (1.0 mol) of 25% NaOH (in water) were 
carefully added dropwise at room temperature to 125.3 g 
(05 mol) of chlorohydrin, During this addition,, the mixture 
was slowly heated to 50° C. When the addition was com- 
plete, the mixture was heated further to 100° C. and stirred 
at this temperature for 15 hours. After the mixture had 
cooled to room temperature, the two phases were separated, 
The upper phase comprised the desired product, which could 
be purified by distillation. Yield; 99%. 

[0309] 3. Diol of the Formula la 




+ 



214 5/jnol 



iwn -s osnw 
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-continued 




[0310] 1.55 g (0.0026 mol) of N,N^3,5sU-tcr1ybutyl- 
salicylideii£)^2^yclol^ (fl) were ini- 

tially introduced into £ ml of toluene. 30 Ql of cone, acetic 
add were added thereto and Lhc mixture was stirred in an 
open flusk for 1 h at room temperature. Toluene was then 
removed *X 50* C. and 25 mbax and the residue was dried 
under reduced pressure for 30 min. 35 g (0.L2S mol) of the 
epoxide were added, and 3.8 g (0-21 mol) of water were 
added dropwtee thereto at <3<P C The mixture was left to 
cool to room temperature and stirred overnight *i this 
tempejarure. The brown viscous liquid was then distilled, 
giving 28 g of the desired product in a purity greater than 
90%. 

[0311] 4. Alkylglycidol Carbonate of me Formula Ic 
[0312] Tbe transfer rnation of this product into an alkylg- 
lycidol carbonate of the formula I can be carried out as 
described In WO 98 00418. 




2*9 



[0313] The epoxide (40 g, 0.15 mol) was initially intro- 
duced together with a catalyst (0.42 g) into acetone at room 
temperature. Catalysts for the carbonate formation arc 
described, Ebt example, in; Paddock* Nguyen, J. Am Chem. 
Soc 2001, 123, 11408; Kisch, MiUini, Wang, Chem. Ben 
1986, 119 (3), 1090; Baba, Nozaki, Matsuda, ButL Chem. 
Soc, Jpn. 1987, 60 (4), 1552; Lermontov, Wikokhat^ko, 
Zavorin, Ruse- Chem. Bull. 1998, 47 (7), 140S; RoWcki, 
Kuran, Pogor^lsJ^Marcmiak, Monalshefte fur Chemie 
1984, 115, 205. The mixture was beaied to 110° C in a 
pressure autoclave, and C0 2 was injected to a pressure of 14 
bar. This pressure was maintained for 11 hours* then the 
system was left to cool to 50* C. and decompressed All of 
the volatile components were separated off on a rotary 
evaporator and the desired product was obtained as the 
distillation bo Horn -product. 

[0314] 5. Diol of the Formula la and faction Products of 
2^ropylheptanol with Glycidol Where Glycidol is Used in 
a Molar Excess 

[0J1S] 316 g (2 mo J) of 2^ropylbeptanol in a mixture 
with 235 g of xylene (isomer mixture) and 2 ml of boron 



triftuoride etheralc were heated to 80* C with stirring. Al 
mis temperature, 77.0 g (1 rnoJ) of glycidol (96%) wore 
added over the course of 4 h, the mixture was stirred for a 
further l h at this temperature, then left to cool to room 
temperature and filtered. Water was added and then the 
xyiene/water mixture was evaporated on a rotary evaporator 
under reduced pressure at 55° C In order to remove the 
xylene completely, toward the end of the distillation the 
mixture was healed to 75* C 

[0316] Subsequently, the excess 2-propylheptanol was 
also removed by distillation. As well as the monoadduct 
(diol of the formula. 1)„ the residue also comprised higher 
adducts (reaction products) of glycidol onto 2-propylhep- 
tanol. 

[0317] Products which have * higher average glycidol 
fraction are accessible by variation of the stoaehiometry 
according to an analogous procedure. The following were 
synthesized: 

[0318] 2-propylhepianoLglycidol= 1:1.5 

[0319] 2-piot^lhcptanoL:glycidol-l:2 

[0(320] 2-propylhepUuiol:6lyoidol-1^.7 

[0321] 6. Applications 

[0322] a) Use of the Alkylglycidol Carbonate According to 
Formula I (Example 4) as Cosurfactant 

[0323] Hand Dishwashing Detergent 
[0324] Amodel formulation comprising 3096 by weight of 
Lutensit® ADBN50 (BASF AG, alkylbcnienesulronate, 
50% strength), 105& by weight of Lntensol® AO? (BASF 
AG, C13/15-alcohol ethoxylate, 7 ethylene oxide, 100% 
strength), 3% by weight of 2^propylheptylglyciool carbonate 
(alkylglycidol carbonate of the formula Ic) is admixed with 
various amounts of Lutensol® A3N (BASF AO, C 12,14- 
alcohol cthoxylate, 3EO, 100% strength, BASF AG). The 
resulting mixtures are analysed using an Uhbelohde viscom- 
eter,, spindle 3, shear rat© 3 s-1- In parallel experiments, o 
corresponding surfactant mixture in which me reaction 
product has been replaced by Ma2jftx®IJ>A (lanjylamine 
oxide, 100% strength, origin BASF Corporation) and by 
water, were investigated. The results are summarized in the 
table. The viscosity increase is most marked for the product 
according to the invention.. 



0 12 4 6 8 4& Lutoosol ® A3N 

30 40 3440 SJ00 12300 1«KXJ 52000 2-propylkaptyi- 

Slyd4ol carbonate 
(ftlkjrlelycidoi 
carbonate of the 
C&fittUla Ic) 

1210 905 970 1820 2B9d 7010 Water 

20AQ 2500 2910 5760 12TQQ 1M0O Mwxa LDA ari£« 



[0325] b) Use of the Alkylglycidol Carbonate Aiscording 

to Formula Ic (Example 4) as Cosurractant 

[0326] Hand Dishwashiog l>etergenl 

[0327] Foam stabilization with 2^ropylheptyle^ycidol 

carbonate (alkylglycidol carbonate of the formula Ic) 
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[032g] A model foixuulatinn comprising 30% by weight of 
Lutensit$ ALBN50 (alkylbcnzenc tfitf onate p 50% strength), 
10% by weight of Latcnsol<8> AC7 (C13/lS-alcohol ethoxy- 
late, 7 ethylene oxide, 100% strength), 3% by weight of 
2-propylhcptylglyddol carbonate (alk^lyeidol carbonate 
of the formula !) and 3% by weight of Luiensol A3N 
(C12,14-Al£ohol ethoxyUte, 3EO, 100% strength) is diluted 
to 2% by weight of surfactant. In a. beaker (5 1 in volume, 
filled to 2 1)> this surfactant solution is foamed by stirang- 
Whcn a stable sUte is established, &esb olive oil is added 
drop wise until la* team has disappeared. The amount of oil 
required for this purpose is a measure of the stability of the 
foam. [In] parallel experiments a corresponding surfactant 
mixture in which the reaction product was replaced by 
Mazox®LDA (laiirylarrdne oxide, 100% strength) and by 
water wexe invesiigaied. The results are summariajed in the 
table. 





Consumption of olive 




oil 






(Alkylglycidot cubemmke of the CksiuIr fc) 


2Sml 




WftUif 


27 ml 



[0329] c) Use of the diol of the Formula la as Surfactant 
with Excellent Oil Release Capacity (dearting Surfactant) 

[0330] About 0.1 g of oil is placed onto a weighed sheet 
of stainless steel The sheet is weighed and placed into a 
solution containing 1 g/1 of the diol of the formula I. The 
time is measured at which the first oil drop has been 
released, as a measure of the rate with which the suifeeiant 
(diol of the formula 1) acts. After 25 minutes, the sheer is 
removed, dried and weighed again. Prom the difference 
relative to the earlier weighings, it is possible to deuwmdnc 
the amount of released oil, which is quoted as the oil release 
capacity. The table gives the effect of the diol of the formula 
I (prep ircd according to Example 5) compared with a ^?od 
standard surfactant. 



Surfactant Efelcofta time in t OH reJw& c opneicy tfl % 

Cj* ^.alooiol + TfiO 9 S3 



[0331] d) Use of the Reaction Products Ula which have a 
Higher Average Glycidol Content (Prepared According to 
Example 5) as Thickener 

[0332] The reaction products of 2-propylheptanol with 
glycidol in varying molar ratios (see Example 5) were added 
in a concentration of $% by weight of o solution of C^s* 
alcohol, ethoxylated (7EO) (Luiensol© A07 , BASF AG). 
The viscosity was determined in accordance with the Brook- 
field method using spindle 3 at 60 1/** 



Reaction protest Vkcgatty in cP 

2056 d3.1*»l«*ol + 7BO, «*tth<mt additive 590 
Al 2-p»pyii«y ImddI ^jrcidol (1:2.7) 2350 

C 2.pt6pyUvcptoaol^lyQid9l (li-S) 2090 
D: Z^topylhcjunol glycidol (1:1) 731 



1. A compound of he formula I 




wherein 
A is a OH group; a 
B is a OH group or a halogen aiom; 
A and B together represent a radical of the formula 




or A and B together represent a radical of the formula; 




wherein 

C 5 H U is an unbwnched CsHu-alkyl radical, or a 
branched CH<fH n «Ikyl radical, 

arid ^herein 




is a bond xo a further atom. 

2. A composition comprising at least two compounds as 
claimed in claim 1, comprising 70 to 99% by weight of an 
unbranched n-QHu-alkyl radical and 1 to 30% by weight 
of a branched CjH^-alkyl radical, 
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3. The compound in of claim 1, wherein A and B together 
represent a radical of flic formula 




4. The compound of claim 1, wherein both A and B ate an 
OH groups. 

5. A reaction product produced by reacting one mole 
equivalent of the compound of claim 4 with 0 to 10 mol 
equivalents of l-hydroxy-^-epoicypropane. 

6. The reaction product in of claim 5, wherein the reaction 
product contains 1 to 11 structural units of the formula; 




wherein 



is a bond to a further carbon atom. 

7. A product produced by reacting one mole equivalent of 
the compound of claim 1, with 0 to 10 mol equivalents of 
l-halo-2»3^poxypropanc; wherein A is a OH group and B is 
a halogen atom. 

8. The reaction product of claim 7, wherein the reaction 
product contains 1 io 1L structural units of lhe formula; 



9. A method for producing a compound formula I 




comprising reacting 2-propylheptanol with L-halo-^-cp- 
oxypropane in the presence of a Lewis acid; wherein A is a 
OH group and B h a halogen atom: and 

wherein CjH^ is an unbranched CfH^-alky] radical or a 

branched C 5 H M -alkyl radical. 
10. A method for producing a compound of formula 




comprising reacting a compound of formula 1 with a base; 




wherein A is a OH group and B is a halogen atom . 

XL A method for producing the compound of claim 4 by 
comprising hydrolyzing the compound of formula I in the 
presence of a catalyst; wherew A and B together represent a 
radical of the formula 





and wherein 



wherein 



is a bond to n further atom- 



is a bond to a further atom. 

12. A method for producing the compound as of claim 4 
comprising reacting 2-propyfiepta»ol with l-hycxosy-2,3- 
cpoxypropanc. 
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13. A method for producing the compound as of claim 1, 
cxraprising reacting ^ywpyiheptanQl with l-halo-2^-cp- 
oxypropanc, wherein A is a OH group and B is a halogen 
atom, 

14, A method for producing the compound as of claim 5 
by comprising reacting a compound in claim 4 of formula 1 
with phosgene: 




wherein 

Ais a OH group*. 
B is a OH group; 
and 

CJ\ U Is en iwbranched C 5 H u -aUcyL radical or a branched 
CsH^-aUtyl radical 

15. A method for producing the compound as of claim 3 
by comprising reacting a compound of the fo rmula I with 
CO, in the presence of a catalyst: wherein A and B together 
represent a radical of the formula 




is a bond to a farther atom- 

16. A method for producing the reaction product of cLdm 
S by reacting one mot equivalent of a compound 4 of the 
formula I with I cc 10 mol equivalents of l-hydro*y-2»3- 
epoxypropane; wherein 

CO 




Ais an OH group; 
B is an OH group, 



and wherein 

CjHii is an unbranched C 5 Hu-alkyl radical or a branched 
CsHii-aHcyl radical 

17, A method for producing a the reaction product && of 
claim 7 by reacting one mol equivalent of a compound of the 
tormuia I with 1 to 10 mol equivalents of l-halo-2,3- 
epoxypropane: 

00 




wherein 
A is a OH group; 
B is a halogen atom; 
and wherein 

C s Ku is an unbranched C^H^-alkyl radical or branched 

QH n -atkyl radical 
18. A method for producing the compound as of claim 3, 
comprising at least two of the following steps: 
a) reaction of reacting 2-propyIhepianni wiih l-haio-2,3- 

eporypropane, to form a compound of formula I 

00 




wherein A is an a OH group and B h a halogen atom 

b) reaction of reacting the compound formed in step a) 
with a base, to form a compound of the formula I 
wherein A and B together represent a radical of the 
formula 



wherein 




is a bond to a further atom,; 
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c) of hydrolyaug the compound formed in step b), a to 
form a compound of formula 1; 




wherein 

AisaOHgtoup; 
B Is a OH group 
and wherein 

QHoj. is an unbranched Cj-H^-alkyl radical or branched 
C^H^-aflsyl radical; 

cT) reacting the compound formed in step d) with phos- 
gene^ to fotm the compound of claim 3j 

or 

e) reacting the compound formed in step b) with C0 2 ift 
the presence of a caLalysi, to fctm the compound in of 
claim 3. 

19. A method for producing the compound of claim 3, 
comprising? 

a) reacting 2-propylbcptanol with jUhydroxy^-cp^ 
oxypropane (glyriidoJ), to form a compound of formula 

I; 

(0 




wherein 

AisaOHgrtflip: 
B is a OH group: 

and wherein C^ t is an vnbxanchcd C 5 Hu-alkyl radical 
or a branched CsH^alkyl radical; 

b) reacting the compound formed in step a) with phos- 
gene, to form the compound of claim 3. 
20-22. (canceled) 

23. A composition comprising the compound of claim 3 
and at least one other detergent ingredient, body cleansing 
ingredient, or bodycarc ingredient 

24. A method for producing the compound of claim 5 
comprising reacting i^ropylheptanol with l-hydroxy-2,3- 
epexypropane. 



2$. A method for producing the compound of claim 6 
comprising reacting 2^propylbcpianol with l-hydroxy-23- 
epoxypropane . 

26. A method for producing the reaction product of claim 
6 compr&fng reacting one mol equivalent of a compound of 
the formula I with 1 lo XO mol equivalents of l-hydroxy-2, 
3~epoxypropanc; wherein 




A is a OH group; 
B is a OH group; 
and wherein 

C 5 H U is an unbranched C^H^-alkyl radical or a branched 
CjH, l-aikyl radicaL 

27, A method tor producing the reaction product of claim 
8 comprising reacting one mol equivalent of a compound of 
formula I with 1 to 10 mol equivalents of ^cmtorohydxin; 
wherein 

05 




A is a OH group; 
B is a halogen atom; 
and wherein 

C5H n is an unbranched CsH^ -alkyl radical or a branched 
C^Hjj-aUcyl radical, 

28. A composition comprising the compound of claim 4 
and at least one other detergent ingredient, body cleansing 
ingredient, or bodycare ingredient. 

29. A composition comprising the compound of claim 5 
and at least one other detergent ingredient, body cleansing 
ingcedient, or bodycarc ingredient. 

30. A composition comprising the compound of claim 6 
and at least one other detergent ingredient, body cleansing 
ingredient, or bodycaro ingredient. 

31. A composition comprising the compound of claim 7 
and at least one other detergent ingredient, body cleansing 
ingredient, or bodycarc ingredient- 

32. A composition comprising the compound of claim 8 
and at least one other detergent ingredient, body cleansing 
ingredient, or bodycarc ingredient. 

* ♦ * • * 
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